Spontaneous and mitomycin C-induced micronuclei in peripheral blood reticulocytes from severely malnourished rats.
Severe malnutrition caused by deficiencies in protein, calorie, and micronutrient intake is widely distributed throughout the world and is a particular problem in developing countries. Animal models have been useful for studying the effects of malnutrition under different experimental conditions. In this study, we have evaluated the effect of malnutrition on the frequency of spontaneous and mitomycin C (MMC)-induced micronuclei in the peripheral blood of rats measured using a flow cytometric analysis technique. Neonatal rats were experimentally malnourished during lactation and assayed at weaning (21 days of age). The malnourished rats weighed 49.2% less than well-nourished controls and had lower concentrations of serum protein, triglycerides, and cholesterol. In rats not treated with MMC, the frequency of micronucleated reticulocytes (MN-RETs) was 1.6 times greater in malnourished rats than in well-nourished rats (0.48% +/- 0.16% vs. 0.31% +/- 0.09%). The mean MN-RET frequency measured 32 hr after treatment with single i.p. doses of 0.5, 0.75, or 1.0 mg/kg of MMC was 0.60 +/- 0.10 vs. 0.84 +/- 0.14, 1.21 +/- 0.52 vs. 2.36 +/- 0.47, and 2.50 +/- 0.06 vs. 4.64 +/- 1.14 for well-nourished vs. malnourished rats, respectively. Statistical comparisons indicate significant differences between the two groups of rats at all doses tested. Malnourishment and MMC treatment had no significant effects on the frequencies of RETs or micronucleated normochromatic erythrocytes. The data indicate that protein-calorie malnutrition during lactation is associated with increased frequencies of MN-RETs, which are indicative of chromosome damage. These findings suggest that malnutrition could result in greater susceptibility to environmental damage.